Discharge patterns of preganglionic neurones with axons in a cardiac vagal branch in the rat.
The fibre types that run in a vagal branch projecting to the rat heart are described in this study. In order to obtain spontaneous discharge in this vagal branch and optimal recording conditions, we compared the decerebrate state to urethane, urethane-chloralose and pentobarbital-chloralose anaesthesia with regard to level of chronotropic cardiac vagal tone. Administration of atropine (2 mg kg(-1), I.V.) significantly decreased baseline cardiac interval only in the decerebrate and urethane-anaesthetised rat (by 0.018 +/- 0.001 s and 0.019 +/- 0.002 s, respectively). As a result of these experiments, urethane was chosen as the anaesthetic for all subsequent studies. Using a heart rate signal-averaging method we demonstrated that rat cardiac vagal preganglionic neurones innervating the sinoatrial node should have an expiratory discharge pattern, as reported in other species. However, only 5 % of chronotropic vagal tone was found to be subject to respiratory sinus arrhythmia. A suction microelectrode method, combined with spike-triggered averaging, was employed to record activity from a total of 58 vagal afferents that had axons in this branch. Approximately 75 % of these latter sensory fibres displayed cardiac rhythm. In a separate study we also recorded 318 preganglionic neurones with axons in the right cardiac vagal branch of the rat. Respiratory-modulated preganglionic units were statistically less common than tonically firing units. Six preganglionic subtypes were categorised according to conduction velocity and respiratory discharge pattern. Myelinated B-fibre and unmyelinated C-fibre types were found to be equally prevalent and equally likely to be reflexly excited during the pulmonary chemoreflex and the peripheral arterial chemoreflexes. The electrophysiological analysis has shown how diverse the discharge patterns of the preganglionic neurones or interneurones are whose axons course in the right cardiac vagal branch of the rat. The results of these experiments demonstrate the usefulness of combining spike discrimination with multiple spike-triggered averaging to simultaneously record B and C centrifugal vagal efferents.